Introduction {#sec1-1}
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Vitamin D is important for calcium homeostasis and for optimal skeletal health. The major function of vitamin D is to increase the efficiency of calcium absorption from the small intestine. Vitamin D also enhances the absorption of phosphorus from the distal small bowel. Adequate calcium and phosphorus absorption from the intestine is important for proper mineralization of the bone. The second major function of vitamin D is involvement in the maturation of osteoclasts, which resorb calcium from the bones. Vitamin D deficiency in children can manifest as rickets (it is the most common cause of nutritional rickets), which presents as bowing of the legs. Vitamin D deficiency in adults results in osteomalacia, which presents as a poorly mineralized skeletal matrix. These adults can experience chronic muscle aches and pains. However, for many people, the symptoms are subtle and they consult their primary care physician for same. Since Glisson gave the first authoritative description of rickets in 1650 and McCollum and co-workers described its cause as vitamin D deficiency in 1922,\[[@ref1]\] clinical descriptions of hypovitaminosis D have become more variable, making the condition less recognizable.\[[@ref2]\] At the same time, the condition remains highly prevalent world-wide, yet is preventable therefore, primary care physician should have a low threshold for suspicion of vitamin D deficiency.

Case Report {#sec1-2}
===========

A 30-year-old obese female patient presented with a history of difficulty in walking and getting up from the sitting position. She also complained severe pain in chest and limbs and had to crawl in the house to do routine activities. She had three children and her symptoms worsened after the last child delivery (2 years ago). On examination, she was normal built with body mass index 34, pulse 78 beats/min, blood pressure 120/80 mmHg. She had tenderness in ribcage, pelvic girdle and thigh area. She had proximal muscle weakness with power 3/5 in the shoulder girdle and power 2/5 in the pelvic girdle. She also had mild dorsal kyphosis, walking with stooped forward gait \[[Figure 1](#F1){ref-type="fig"}\]. Routine investigations showed Hb 10.5 g/dl, white blood cell count 8400/mm^3^, fasting blood sugar 88 mg/dl, serum creatinine 0.80 mg/dl, serum sodium 140 mEq/L, serum potassium 4.1 mEq/L, serum calcium 7.8 mg/dl, phosphorus 4.3 mg/dl, alkaline phosphatase 1000. Serum vitamin D (25-hydroxy \[OH\] cholecalciferol) level was undetectable (desirable level 30-70 ng/ml). Thyroid function tests were within normal limits. X-ray spine showed anterior wedging of thoracic vertebras \[[Figure 2](#F2){ref-type="fig"}\] and computed tomography scan of spine showed severe osteoporosis with anterior wedging \[[Figure 3](#F3){ref-type="fig"}\]. After all investigations, diagnosis of severe vitamin D deficiency causing severe osteoporosis made. Patient was treated with injectable vitamin D3 (600,000 units weekly for 5 weeks) followed by oral vitamin D3 sachets containing 60,000 units vitamin D3 weekly. After 6 weeks of therapy, her power improved to 4/5 in the shoulder and pelvic girdle. Pain subsided gradually and she started walking with support. On follow-up, she continued to improve, but her gait never improved.

![A 30-year-old female presented with kyphoscoliosis](JFMPC-2-384-g001){#F1}

![X-ray spine showed anterior wedging of thoracic vertebras](JFMPC-2-384-g002){#F2}

![Magnetic resonance imaging scan of spine showed severe osteoporosis with anterior wedging](JFMPC-2-384-g003){#F3}

Second case 60-year-old female diagnosed case of thyrotoxicosis since last 2 years on carbimazole and propranolol. She presented with pain in ribcage, difficulty in walking. On examination, she had mild dorsal kyphosis, walking with stooped forward gait \[[Figure 4](#F4){ref-type="fig"}\]. Routine investigations were within the normal limits. Serum calcium level was 7.8 mg/dl, phosphorus 3.4 mg/dl, alkaline phosphatase 330. Her thyroid function tests were normal. Vitamin D3 level was low (10 ng/ml). X-ray spine showed severe osteoporosis with anterior wedging. She was treated with injectable vitamin D3 followed by oral therapy. She gradually improved after therapy.

![A 60-year-old female presented with dorsal kyphosis](JFMPC-2-384-g004){#F4}

Discussion {#sec1-3}
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Vitamin D deficiency can result from Inadequate exposure to sunlight,\[[@ref3]\] malabsorption (people who have undergone resection of the small intestine are at risk for this condition; diseases associated with vitamin D malabsorption include celiac sprue, short bowel syndrome\[[@ref4]\] and cystic fibrosis\[[@ref5]\]), medications (drugs such as phenytoin, phenobarbital and rifampicin can induce hepatic p450 enzymes to accelerate the catabolism of vitamin D).

Vitamin D insufficiency is highest among people who are elderly, institutionalized or hospitalized. Vitamin D status may fluctuate throughout the year, with the highest serum 25(OH) D levels occurring after the summer and the lowest serum 25(OH) D concentrations after winter. A study by Shoben *et al*. demonstrated that mean serum 25(OH) D concentrations can vary as much as 9.5 ng/ml. Factors such as male sex, higher latitude and greater physical activity levels were found to be associated with greater differences in serum 25(OH) D concentrations in winter and summer.\[[@ref6]\]

The high prevalence of hypovitaminosis D mandates early clinical recognition. Widespread pain can be a prominent manifestation of hypovitaminosis D,\[[@ref7][@ref8]\] but the lack of specificity complicates interpretation. Symptoms of hypovitaminosis D, including diffuse or migratory pain affecting several sites (especially the shoulder, pelvis, ribcage and lower back) have also been misdiagnosed as physical illnesses, including fibromyalgia, polymyalgia rheumatica and ankylosing spondylitis by their primary care physician. Associated polyarthralgias and synovitis of the hands and feet have been confused with rheumatoid arthritis and polymyositis and myopathy with proximal weakness has been confused with amyotrophic lateral sclerosis and pseudofractures have been misinterpreted as metastatic bone disease. Although persistent, non-specific musculoskeletal pains and weakness may represent a unifying set of features,\[[@ref9][@ref10]\] this overlap with other rheumatological conditions, as well as depression, necessitates a high index of suspicion in the diagnosis of hypovitaminosis D.

The daily maintenance dose of vitamin D varies by age, but most children and adults generally require 600-2000 international unit (IU) of vitamin D daily. Serum 25(OH) D is the best test to determine vitamin D status. A 25(OH) D level of less than 30 ng/mL is considered vitamin D insufficient.\[[@ref11]\]

Sensible sun exposure, especially between the hours of 10:00 am and 3:00 pm produces vitamin D in the skin that may last twice as long in the blood compared with ingested vitamin D.\[[@ref12]\] Foods thought to contain high amounts of vitamin D3 are oily fish, such as salmon, mackerel and blue fish, as well as fortified milk and other dairy products. Ergocalciferol is the most widely available form of vitamin D. In cases of severe vitamin D deficiency, higher doses of vitamin D are given either daily or weekly (60,000 IU weekly for 6-8 weeks), followed by an increase in the daily dose of vitamin D.\[[@ref13]\]

The treatment of vitamin D insufficiency can decrease the risk of hip and non-vertebral fractures.\[[@ref14][@ref15]\] A meta-analysis by Boonen *et al*. of postmenopausal women and of men aged 50 years or older reporting a risk of hip fracture found that oral vitamin D supplementation reduced the risk of hip fractures by 18% when vitamin D and calcium were taken together.\[[@ref16]\]

Conclusion {#sec1-4}
==========

Vitamin D deficiency is common among Indians particularly among postmenopausal women. Severe vitamin D deficiency can leads to multiple musculoskeletal disorders and if not treated early, this can leads to irreversible deformity. As symptoms are vague, these patients usually visit primary care physicians. This case study will help primary care physicians to recognize Vitamin D deficiency at the early stage.
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